oronary angioplasty of lesions involving the right coronary ostium has been limited by suboptimal early success and by high rates of both acute complications and late restenosis.' In nonostial stenoses, directional coronary atherectomy appears to result in larger residual coronary dimensions than does coronary angioplasty2 and may provide a potentially improved long-term outcome. To determine the immediate and long-term angiographic results of directional atherectomy in patients with right ostial stenoses, we attempted this procedure in 7 consecutive patients with coronary stenoses within 3 mm of the right coronary ostium.
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Seven patients with New York Heart Association functional class III to IV angina were referred to the University of Michigan Medical Center for nonsurgical revascularization of stenoses involving the right coronary ostium. One to 4 months before detection of the ostial stenoses, 3 patients had coronary angioplasty of the midright coronary artery. After intracoronary nitroglycerin, all patients had a stenosis >50% in diameter within 3 mm of the orifice of the right coronary artery. ' After informed consent and pretreatment with aspirin, a calcium antagonist and 10,000 to 15,000 U of intravenous heparin, a 9.5 to 1 I Fr guiding catheter (Devicesfor Vascular Intervention, Inc., Redwood City, California) was advanced to the right coronary ostium. A O.Oll-inch coronary guidewire was positioned across the coronary stenosis andpredilation performed with an undersized standard angioplasty balloon (Figure 1) . A 5 to 7Fr atherectomy device (Devices for Vascular Intervention, Inc.) was then positioned across the right coronary ostium and the guiding catheter was withdrawn into the ascending aorta. Coronary atherectomy was then performed by the method previously described3 until a sat- Coronary calcific deposits were graded qualitatively on a 0 to 3 scale, with 0 representing no calcific deposits and I +, 2+ and 3+ representing mild, moderate and extensive calcific deposits, respectively. End-diastolic images obtainedfrom the left anterior oblique projection demonstrating the right coronary ostium were used for quantitative coronary analysis, with a computer-assisted automated edge detection system. 4 After formalin fixation, a hematoxylin/eosin stain was used to assess overall cellularity and specimen morphology. VanGiesonlelastin and modified trichromel fibrin stains were used to evaluate normal vascular components beyond the internal elastic lamina and thrombotic components, respectively. Quantitative histomorphometric analysis was performed manually on images projected onto a magnetized digitizing tablet. Specimen components were divided into normal vessel wall containing the media, adventitia, lesion and thrombus. The lesion comprised (I) sclerotic, dense collagenic tissue with only scant cellularity, with or without calcification, (2) . fibrocellular areas with abundant viable cells, smooth muscle and macrophages, and (3) lipid-rich regions with necrosis and an amorphous extracellular matrix. Each specimen was planimetered in square millimeters and expressed as a percentage of the total specimen area. Two-dimensional intracoronary ultrasound imaging of the right coronary ostium was performed before and after coronary atherectomy in I patient with a 4.8Fr, 20-MIIz catheter-based imaging transducer (Boston Scientific/Diasonics, Watertown, Massachusetts).
Successful coronary atherectomy of the right coronary ostium was performed in 6 of 7 patients. In the remaining patient, despite successful predilation with standard coronary angioplasty, a 6Fr atherectomy device could not be positioned across the stenosis because the 9SFr guiding catheter provided insufficient backup. No patient developed in-hospital ischemic complications.
Inpatients with successful atherectomies, the percent diameter stenosis was reducedfrom 61 f 5 to 14 f 16% and the minimal luminal diameter increasedfrom 1.7 f 0.4 to 3.2 f 0.8 mm (Tabie I). Coronary arteriography was repeated in all patients 6.2 f 2.7 months after successful atherectomy. One patient with an initial lesion length of 11 .I mm, coronary calcific deposits and a residual 46% stenosis immediately after coronary atherectomy developed angiographic restenosis (follow-up percent diameter stenosis, 78%). None of the remaining patients developed restenosis.
A total of 4 to 16 tissue fragments were obtained per specimen. Normal vessel wall was identified in 5 of 6 patients; 2 of these also had small amounts of adventitia (Table II) . The major lesion components werefibrocellular (39 f 14%) and sclerotic (28 f 14%). Lipid-rich components were infrequent (10 f 1 O%), and thrombus was rarely seen.
After predilation with standard coronary angioplasty methods, intracoronary imaging demonstrated extensive intimal thickening and atheroma in the region of the right coronary ostium (Figure 2 ). After coronary atherectomy, an asymmetric resection of the ostial lesion was identified, but significant residual atheroma was still noted.
The precise mechanism whereby coronary atherectomy results in improved coronary dimensions remains controversial.3J Whereas atheroma resection mediates at least some of these improvements in coronary dimensions, other mechanisms, such as mechanical dilatation by the 432 THE AMERICAN JOURNAL OF CARDIOLOGY VOLUME 67 FIGURE 2. Two-dimensional intracoronary uttraseund image of the right coronary o&urn after coronary angioplasty. A, the imaging catheter with "ring-down" artifact is pesitiened in the center of the image. A hypereche region is noted from 1 to 6 o'clock and is consistent with thickened intima and atheroma. Echo "drop-out" is seen from 10 to 12 o'cioek as a resuit of core-' nary calcification. R, after directional atherectomy, the residual lesion in the coronary lumen has a scalloped appearance. Despite marked improvement in coronary dimensions, significant atheromatous tissue remains.
atherectomy device and barotrauma resulting from the unilateral balloon inflation, may also be operative.3,5 Using quantitative angiographic methods after coronary atherectomy, Safian et al3 demonstrated that the weight of tissue retrieved from the atherectomy device is insufficient to account fully for the angiographic improvement. In the present series, 4 to 16 tissue fragments were retrieved per specimen. Although not rigorously weighed, the size of the fragments was also insufficient to account for all of the improvement in coronary dimensions. Furthermore, despite the presence of media in 5 of 6 specimens, residual atheroma was observed with intracoronary ultrasound, suggesting that atheroma resection by coronary atherectomy is incomplete. Although the safety of deep tissue resection has been reported6 more aggressive attempts at complete atheroma resection may result in coronary perforation' without angioscopic or ultrasound guidance. 8 Whereas restenosis after standard coronary angioplasty may occur more frequently in patients with right ostial stenoses than in other coronary lesions,' restenosis has also been reported in nonostial stenoses after coronary atherectomy.3 Although randomized trials will be required to compare the long-term results of these 2 techniques for restenosis, the results of this pilot trial are encouraging. Further study into the role of coronary atherectomy in patients with right ostial stenoses is suggested.
In patients with right ostial stenoses, technical difticulties with guiding catheter intubation, lack of adequate backup, and inability to pass balloon dilatation catheters across the stenosis are major limitations seen with both coronary angioplasty and atherectomy. Further refinement in guiding catheter and device profile may result in improved procedural success rates. Furthermore, the adjunctive benefit of coronary atherectomy may be difficult to determine if predilation with standard coronary angioplasty is required. In the majority of patients in this pilot series, intraluminal haziness prevented application of standard computer-assisted edge detection algorithms to lesions after balloon dilatation. After coronary atherectomy, the arterial borders were more distinct, allowing application of the quantitative arterial program. Thus, in addition to its effects secondary to balloon dilatation, adjunctive atherectomy may permit removal of intracoronary debris and potentially provide a less platelet-reactive surface for subsequent platelet aggregation and thrombosis.
